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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Promoting oxidation reaction of HC in exhaust gas with 
catalyst layer which isprovided in filter , elimination doing, 
decreasing incineration temperature of the particulate 
substance , adding incineration it does this diesel particulate 
filter device , durability of filter improves. 

[Means to Solve the Problems] 

filter 3 configuration is done in laminated structure which 
laminates nonwoven fabric layer 22, 24 which laminates 
catalyst layer 21, 23, 25 and Si<sub>3 </sub>N<sub>4 
</sub>, SiC, Al <sub>2 </sub>0<sub>3 </sub>or other 
ceramic fiber which bear Pt , Ni , Cr , Rh, Co , Pd , Ce<sub>2 
</sub>0<sub>3 </sub>or other catalyst in the metal material 
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alternately, filter 3 being bent by accordion shape as entirety , 
isarranged with state which inside housing 1 extends from one 
end to other end . 

catalyst , metal porous material, dispersion deposition is done 
in metal screen or other metal member . 



[Claim(s)] 
[Claim 1] 

It collects HC , soot or other particulate substance being 
included in exhaust gas from engine with filter , 
aforementioned filter metal porous material, the configuration 
is done in laminated structure which laminates nonwoven 
fabric layer which laminates catalyst layer and Si<sub>3 
</sub>N<sub>4 </sub>, SiC, Al <sub>2 </sub>0<sub>3 
</sub>or other ceramic fiber which bear Pt , Ni , Cr , Rh, Co , 
Pd , Ce<sub>2</sub>0<sub>3 </sub>or other catalyst in 
metal screen or other metal member alternatelyin diesel 
particulate filter device which aforementioned particulate 
substance which is collected theadding incineration is done, 
As for aforementioned filter being bent by accordion shape as 
entirety ,diesel particulate filter device . which designates that 
it is arranged with state whichinside housing extends from 
one end to other end as feature 

[Claim 2] 
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In most upstream of exhaust gas flow aforementioned catalyst 
layer in theaforementioned filter position it does more, diesel 
particulate filter device . which is statedin Claim 1 which 
designates that aforementioned catalyst promotes oxidation 
reaction of aforementioned HC which is included in 
theaforementioned exhaust gas which dispersion deposition is 
done in aforementioned metal member , promotes oxidation 
reaction of gas substance of aforementioned particulate 
substance asfeature 

[Claim 3] 

diesel particulate filter device . which it states in Claim 1 or 2 
which designates that theaforementioned catalyst layer which 
is to position of most upstream balance the configuration 
turns from horizontal line which is crossed in vertical line and 
said vertical line which extend alongside exhaust gas flow, in 
addition, as for theaforementioned catalyst dispersion 
deposition doing in aforementioned vertical line 
andaforementioned horizontal line , promotes collision and 
oxidation reaction of theaforementioned exhaust gas as 
feature 

[Claim 4] 

Aforementioned catalyst where, ceramic material which 
includes 8 mole % Y<sub>2 </sub>0<sub>3 </sub> in 
ZrO<sub>2 </sub> has coating layer which coating is done in 
aforementioned metal member which aforementioned catalyst 
layer configuration is done, microparticulated isdone to 
aforementioned coating layer dispersed distribution diesel 
particulate filter device . whichis stated in any one claim of 
Claim 1 -3 which designates that it is doneas feature 

[Claim 5] 

SiO<sub>2 </sub>or other lamella coating is done to 
aforementioned metal member which theaforementioned 
catalyst layer configuration is done, in surface , 
theaforementioned catalyst where ZrO<sub>2 </sub> and 
Y<sub>2 </sub>0<sub>3 </sub> coating layer which the 
coating is done are formed on aforementioned lamella , in 
theaforementioned coating layer microparticulated are done 
dispersed distribution diesel particulate filter device . which is 
stated in any one claim of Claim 1 ~3 which designates that it 
isdone as feature 

[Claim 6] 

diesel particulate filter device . which is stated in any one 
claim of Claim 1 ~5 which designatesthat configuration is 
done aforementioned metal member which is formed 
theaforementioned catalyst layer from heat resistance material 
which includes Al and Fe , Ni and/or Cr , as for surface of 
aforementioned heat resistance materialwith high temperature 
oxidation Al <sub>2 </sub>0<sub>3 </sub> dispersed 
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distribution is done as feature 
[Claim 7] 

As for aforementioned catalyst layer , diesel particulate filter 
device . which is stated in the any one claim of Claim 1 ~6 
which designates that 5 - 10% extent of Ni , RhanoVor 
Ce<sub>2 </sub>0<sub>3 </sub> are contained with Pt as 
main component as feature 

[Claim 8] 

As for aforementioned metal member which configuration 
turns theaforementioned catalyst layer which is to position of 
most upstream of exhaust gas flow, with ridge of bellows of 
aforementioned filter ,with valley of bellows diesel particulate 
filter device . which is stated in any one claim of Claim 1 ~7 
which designates that configuration it is done roughly 
asfeature 

[Claim 9] 

diesel particulate filter device . which is stated in any one 
claim of Claim 1 ~8 which designatesthat incineration 
temperature of carbon where as for aforementioned catalyst 
layer which is to position between aforementioned nonwoven 
fabric layer , Pt thedispersed distribution turns with Ni and Cr 
as main component ,exists in aforementioned catalyst layer 
periphery is decreased as feature 

[Claim 10] 

diesel particulate filter device . which is stated in any one 
claim of Claim 1 -9 which designatesthat aforementioned 
catalyst layer which is to position of most downstream of the 
exhaust gas flow configuration is turned oxidation is done 
retention metal screen in order to keep fiber or other flying 
matter of aforementioned nonwoven fabric layer and HC , CO 
of remains unburned gas as functional body which as feature 

[Claim 11] 

diesel particulate filter device . which is stated in any one 
claim of Claim' 1-10 which designatesthat oxidation reaction 
of aforementioned particulate substance where it arranges 
electricity continuity terminal side in terminal side of 
aforementioned metal member which aforementioned catalyst 
layer configuration is done when aforementioned particulate 
substance above specified is accumulated in aforementioned 
filter , turning on electricity toaforementioned catalyst layer 
from aforementioned electricity continuity terminal side , it 
heats,accumulates in aforementioned filter is promoted as 
feature 

[Claim 12] 

Way aforementioned catalyst layer of at least one layer 
conductive heating it is done in the electrical , configuration 
diesel particulate filter device . which is stated in any one 
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claim of Claim 1 ~1 1 which designates that it is done as 
feature 

[Claim 13] 

Aforementioned filter opposing to region which is divided 
intotwo in filter half section with upstream side of 
aforementioned filter ,open/close valve , which it opens and 
closes respectively with actuator whichis provided in exhaust 
gas flow inlet , aforementioned exhaust gas flow inlet of pair 
which isprovided and In order adding incineration to do 
aforementioned particulate substance , diesel particulate filter 
device . which is stated in any one claim of Claim 1 -12 
which designates that itpossesses air pump which supplies au- 
to aforementioned exhaust gas cleaning room as feature 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention collects particulate substance which is included 
in exhaust gas which is discharged from diesel engine with 
filter , oxidation elimination and/or adding incineration doing 
particulate substance which is collected, regards diesel 
particulate filter device which the filter regeneration is done. 

[0002] 
[Prior Art] 

Until recently, filter of honeycomb structure which consists of 
filter , porous ceramic of structure which laminates ceramic 
fiber as diesel particulate filter device which removes the 
particulate substance which consists of soot , HC , SO<sub>X 
</sub> etc of floating particle which in exhaust gas which 
exhaust is done is included from engine , is known. 

particulate substance being collected, when filter clogging 
doing, particulate substance adding incineration it does filter 
of this kind, making use of the heat source , regeneration filter 
it is general to do. 

In addition, conventional diesel particulate filter , trapping can 
do smut and soot or other particulate substance where ceramic 
fiber component of filter is included in exhaust gas from 
engine , butwhen adding incineration doing particulate 
substance where nonwoven fabric where ceramic fiber etc is 
laminated has not had function which removes HC , 
inaddition, is collected, Because it does not have 
miscellaneous function which ignition isdone, because 
incineration temperature of particulate substance 600 deg 
C-700 deg C becomes high, particulate substance in order to 
burn, when it is a majority must be heated and making useof 
heater auxiliary ignition must be executed, fact that is present 
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[0004] 

/U^lClftltfct— *(ca*LT/*T-f*J.U— h 
[0005] 



state . 
[0003] 

In addition, diesel particulate filter device which has playback 
function which is disclosed in the Japan Unexamined Patent 
Publication Hei 8-312329disclosure , ignition temperature of 
particulate decreasing, arranges filter in the exhaust gas duct 
of pair which it provides in exhaust system with self playback 
function whichcan decrease supply of electric power to 
electrification metal screen . 

Electrification metal screen and oxidation reaction 
temperature metal screen for oxidation catalyst 
whichdecreases is arranged in filter . 

shutter valve which is provided in exhaust gas duct , 
responding to anti-pressure of specified value or above , in 
order to squeeze exhaust gas flow to automatic , itoperates. 

ignition temperature of particulate decreases with metal 
screen for oxidation catalyst , as for shutter valve when it 
closes, as for particulate ignition burns easily. 

In addition, filter , it superposes ceramic fiber laminated 
component of felt , it holdsdown with iron metal screen which 
includes Ni , Cr etc which, possesses the heat resistance in 
both sides can form in predetermined configuration and can 
produce. 

[0004] 

[Problems to be Solved by the Invention] 

By way, with diesel particulate filter , when particulate 
substance is collected in filter ,incineration doing particulate 
substance which is collected, it is necessary the regeneration 
to do and filter turning on electricity to heater whichthat time 
is provided in filter , it must heat particulate substance to 
thecombustion possible temperature . 

In addition, when particulate substance which is included in 
exhaust gas which isdischarged from diesel engine trapping it 
is done in filter , particle of particulate substance these 
particle of stick-slip , becomes large one by one in the filter of 
ceramic fiber component , while burying gap between fiber 
component which isadjacent accumulates. 

It buries between fiber component of filter gradually, when 
almostbecoming full, resistance to passage of exhaust gas 
becomes suddenly large, at thetime of this , changes 
collection treatment of particulate substance to the filter of 
other inside housing , regeneration does filter sidewhich 
particulate substance accumulates. 

[0005] 

In addition, it is proportionate with pressure rise and plugging 
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state of the particulate substance to filter in inlet side exhaust 
pipe , but on one hand, as for absolute value of pressure rise 
of exhaust gas in exhaust pipe , there is also a characteristic 
which isproportionate with flow of exhaust gas which passes 
filter. 

Therefore, as for flow of exhaust gas which is discharged 
from the engine , like engine because with engine operation 
state of engine load and the engine rotational frequency , 
always it changes, detects exhaust gas pressure of exhaust 
pipe only, it isdifficult to do decision which detects trapped 
amount of particulate substance which is accumulated in 
filter . 

Because pressure of exhaust gas , even when changes with 
flow of exhaust gas which flows, trapped amount above 
specified of particulate substance havingaccumulated exhaust 
pipe in filter , if exhaust gas flow is little, exhaust gas pressure 
there to be times when it is low, in addition, trapped amount 
above the specified of particulate substance not having 
accumulated in filter , If exhaust gas flow is large, there are 
times when exhaust gas pressure is high, thefact that trapped 
amount of particulate substance is detected with exhaust gas 
pressure isdifficult thing. 

[0006] 

In addition, filter which is used for conventional diesel 
particulate filter device , with ceramic fiber component being 
bent by pleat condition with tubular , is formed to 
configuration where surface area becomes large, but when 
heating burning particulate substance the filter and 
atmospheric temperature to rise, because cylindrical body of 
pleat condition the heat deformation does with degree of 
temperature rise , in order to maintain configuration , bend of 
filter of pleat condition must be reinforced with the heat 
resistance ceramic etc, in addition, because filter is cylinder , 
arrangement toinside housing becomes complicated, number 
of parts of filter becomesmany, there was a problem that 
production cost does up . 

[0007] 

[Means to Solve the Problems] 

By fact that above-mentioned problem is solved, smut or 
other particulate substance and HC where filter is collected 
contacting catalyst layer in the automatic , oxidation reaction 
doing, elimination being able to point objective of this 
invention, or decreasing incineration temperature of 
particulate substance in action of the catalyst layer adding 
incineration doing, temperature of exhaust gas being too 
low,incineration when being possible, Heating making use of 
heater , ignition of particulate substance promoting, theadding 
incineration doing, it is to offer diesel particulate filter device 
which filter regeneration is done. 
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[0008] 

this invention collects HC , soot or other particulate substance 
which is included in exhaust gas from engine with filter , 
aforementioned filter metal porousmaterial, configuration is 
done in laminated structure which laminates nonwoven fabric 
layer which laminates catalyst layer and Si<sub>3 
</sub>N<sub>4 </sub>, SiC, Al <sub>2 <sub>0<sub>3 
</sub>or other ceramic fiber which bear Pt , Ni , Cr , Rh, Co , 
Pd , Ce<sub>2 </sub>0<sub>3</sub>or other catalyst in the 
metal screen or other metal member alternately in diesel 
particulate filter device which aforementioned particulate 
substance which iscollected adding incineration is done, 
Aforementioned filter being bent by accordion shape as 
entirety , regards diesel particulate filter device which 
designates that it is arranged with state whichinside housing 
extends from one end to other end as feature. 

[0009] 

this diesel particulate filter device , in most upstream of 
exhaust gas flow aforementioned catalyst layer 
inaforementioned filter position it does more, aforementioned 
catalyst promotes oxidation reaction of aforementioned HC 
which is includedin aforementioned exhaust gas which 
dispersion deposition is done in theaforementioned metal 
member , promotes oxidation reaction of gas substance of 
theaforementioned particulate substance . 

[0010] 

Aforementioned catalyst layer which is to position of most 
upstream balance the configuration turns from horizontal line 
which is crossed in vertical line and said vertical line which 
extend alongside exhaust gas flow, in addition, 
aforementioned catalyst dispersion deposition doing in 
aforementioned vertical line and theaforementioned 
horizontal line , promotes collision and oxidation reaction of 
theaforementioned exhaust gas . 

[0011] 

ceramic material which includes 8 mole % Y<sub>2 
</sub>0<sub>3 </sub> in ZrO<sub>2 </sub> has coating 
layer which the coating is done in aforementioned metal 
member which aforementioned catalyst layer configuration is 
done, aforementioned catalyst which microparticulated isdone 
to aforementioned coating layer is done dispersed 
distribution . 

Or, SiO<sub>2 </sub>or other lamella coating is done to 
aforementioned metal member which theaforementioned 
catalyst layer configuration is done, in surface , ZrO<sub>2 
</sub> and Y<sub>2 </sub>0<sub>3 </sub> coating layer 
which coating is done are formed on theaforementioned 
lamella , aforementioned catalyst which microparticulated is 
donedispersed distribution is done in aforementioned coating 



Page 10 Paterra® InstantMT® Machine Translation (U.S. Pat. Ser. No. 6,490,548; Pat. Pending Ser. No. 10/367,296) 



JP2002188427A 



2002-7-5 



[0012] 

\Z Fe,Ni RXS/JLl* Cr £^ti»8M***b}l2JS* 
0 3 a«»1fc»«**L-CL^4. 



[0013] 

flIfBM*£Jf !±,Pt ££j£#£LT Ni,Rh itf/X 
I* Ce 2 0 3 G> 5-10%SfiA<#***lTl^ o 

[0014] 

*0)ttBl(Dm«^±a«ll-««A^TiilEflllcE 



a)t6»a>mEiu»"e(4*i^«rlB«»"ei*»i= 

[0015] 

KrE^iiftiroiBi^ttK"*"****** 

|±,Ni t Cr ££riW*il/C Pt 4<»tk#***t, 

«rE»JKJiJSiBicstt-r4*-?P>©«Jfts 



[0016] 

*fc,*ft*^a*t^ftTffitil«"f4ltrEtt 
HC,CO «fc*-&*«B*i:LT««StLrt^ 



[0017] 

ici±*ft*affl?B*EimfiE7-f;i^i=fr 
Rlz f «rE*«»a«^ii* x &mitEtt«E»l=ffl 



layer . 
[0012] 

configuration is done aforementioned metal member which is 
formed theaforementioned catalyst layer from heat resistance 
material which includes Al and Fe , Ni and/or Cr , as for 
surface of aforementioned heat resistance material Al <sub>2 
</sub>0<sub>3 </sub> dispersed distribution is done with 
high temperature oxidation . 

[0013] 

As for aforementioned catalyst layer , 5 - 10% extent of Ni , 
Rhand/or Ce<sub>2 </sub>0<sub>3 </sub> arecontained 
with Pt as main component . 

[0014] 

As for this diesel particulate filter device , as for 
aforementioned filter which is arrangedinside aforementioned 
housing ridge of bellows in upstream side valley is arranged 
in downstream side , aforementioned exhaust gas is 
donewhile touching to aforementioned, from aforementioned 
ridge catalyst layer facing toward aforementioned valley 
flowing passing theaforementioned filter ,.in order to flow, 
configuration . 

Especially, aforementioned metal member which 
configuration turns theaforementioned catalyst layer which is 
to position of most upstream of exhaust gas flow is done, with 
aforementioned ridge of bellows of theaforementioned filter , 
with aforementioned valley configuration roughly. 

[0015] 

It has possessed function which decreases incineration 
temperature of carbon where as for aforementioned catalyst 
layer which is to position between theaforementioned 
nonwoven fabric layer , Pt dispersed distribution turns with 
the Ni and Cr as main component , exists in aforementioned 
catalyst layer periphery . 

[0016] 

In addition, aforementioned catalyst layer which is to position 
of the most downstream of exhaust gas flow configuration is 
turned oxidation is done theretention metal screen in order to 
keep fiber or other flying matter of aforementioned nonwoven 
fabric layer and HC , CO of remains unburned gas as 
functional body which. 

[0017] 

It arranges electricity continuity terminal side in terminal side 
of aforementioned metal member whichaforementioned 
catalyst layer configuration is done when aforementioned 
particulate substance above specified is accumulated in 
aforementioned filter ,turning on electricity to aforementioned 
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[0018] 



[0019] 

±E(D < fc5ic«fiE**fCi>4a)-e > «aisgait 

*CfclcJ:orHC*iWtKJ6a**fc*lV<T 

«s«iii»*Jian*-&*fc«),»ft*"x*<Rra» 

HC <DlMbJEl£jWE»*ft«. 
h\ZftfflmzmW.2*lTl^ZtlZ,j:i),COflC 

©■ft*fiaiL f *fc.^ii*«iMii=iB«**tfc 

tt««IMi#3W**ifcfra) 450 deg c ioa:y 

co,HCffliMbE(B4«fia*!h*fc*ic/<x-f* 



[0020] 



catalyst layer from theaforementioned electricity continuity 
terminal side , it heats, it promotes oxidation reaction of 
theaforementioned particulate substance which is 
accumulated in aforementioned filter . 

[0018] 

As for this diesel particulate filter device , aforementioned 
catalyst layer of at least one layer conductive heating isdone 
in electrical . 

In addition, aforementioned housing to be formed by box 
shape , theaforementioned filter to be arranged in order to 
extend from one surface of exhaust gas cleaning room inside 
aforementioned housing to other aspect,especially, 
Aforementioned filter opposing to region which is divided 
intotwo in filter half section with upstream side of 
aforementioned filter ,in order adding incineration to do 
open/close valve , and aforementioned particulate substance 
which it opens and closes respectively with actuator which 
isprovided in exhaust gas flow inlet , aforementioned exhaust 
gas flow inlet of pair which isprovided it possesses air pump 
which supplies air to theaforementioned exhaust gas cleaning 
room. 

[0019] 

Because this diesel particulate filter device is done, as 
description above configuration , as the HC oxidation reaction 
is done by fact that catalyst layer is provided,decreasing 
reaction temperature of particulate substance , filter in 
automatic it makesthat regeneration it does possible with 
exhaust gas temperature , in addition, catalyst layer is formed 
by three-dimensional alongside exhaust gas flow, In order 
collision number of times to catalyst layer of exhaust gas to 
increase,exhaust gas if possible can contact catalyst layer , 
oxidation reaction of HC in exhaust gas is promoted. 

for example , exhaust gas flows into to with valley of V-shape 
slot of bellows duct , but catalyst layer of most upstream to 
promote oxidation of CO, HC by in the exhaust gas flow 
being arranged in metal mesh , in addition, catalyst layer 
whichis arranged between nonwoven fabric layer to be 
arranged vertically vis-a-vis the exhaust gas flow, contacting 
catalyst , because particulate substance has accumulated, As 
soon as catalyst part amount which touches to particulate 
substance which itaccumulates to become 450 deg C of 
ignition condition , starting oxidation reaction , thereaction 
propagating, it to be decided that combustion 
develops,because furthermore catalyst dispersion deposition 
has done even in retention metal screen of most downstream , 
as oxidation reaction of unburnt CO, HC is promoted, the 
particulate substance is heated burns, filter is done 
regeneration . 

[0020] 
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S&SSOD 600 deg C *"C±*Lft<T*,*M* 
If *<ftkJfltG> ffST^/ <f^il^h* R 5 

[0021] 

h^-f ;u*»«© JM*ttft»IS«i** , *'«*K 
Mtf ■ 3 (in 2 a>»# A«»o)jt*#»H 

[0022] 

&LTM 1 S#IBLT > Zfl!>»BBI=J:*x-f— tf;u 



In addition, when turning on electricity, it heats current in the 
catalyst layer , metal line to do temperature rise , particulate 
substance of periphery particulate substance notrising to 600 
deg C of temperature where temperature of filter entirety 
isnecessary for combustion of particulate substance including 
combustion,including oxidation reaction , with promotion of 
oxidation reaction , If catalyst layer under existing of catalyst 
arrives in reaction temperature of the particulate substance , 
particulate substance does oxidation reaction , filter means 
regeneration to be done. 

[0021] 

[Embodiment of the Invention] 

Below, referring to drawing , you explain Working Example 
of diesel particulate filter device with this invention. 

As for Figure 1 as for conceptual cross section diagram , 
Figure 2 which shows concrete Working Example of diesel 
particulate filter device with this invention enlarged oblique 
diagram , and Figure 3 which show filter in diesel particulate 
filter device of Figure 1 are enlargement exploded diagram of 
" code part A of the Figure 2 . 

[0022] 

Below, referring to Figure 1 , you explain Working Example 
of diesel particulate filter device with this invention. 



X>3?>3^6*U4*U*»«#^ EG fc*S*l 

Zrtrlr ,co,hc,so x 

•itt^-f 3 -csmu^u* 3 irffimsft 

fc/<T-f*aU— MfcKt^U* 3 taitfct 
^*»J*L***UMI 21,23,25 TSMbfiJC* 

T?*£Lfc#*Wf* EG 4<#ai**i4#ft*l= 
[0023] 

74 3 $lBK-r*/\^v>^ 1 I4,«#0># 

ffXiMb* 31 *»J«LSoaP«#ftS 6 
i(Ni4*i.fc/\»>S?>y*it 2A,Mffl# 15,16 



this diesel particulate filter device collects particulate 
substance which consists of smut and CO, HC s SO<sub>X 
</sub> etc which are included in exhaust gas EG which is 
discharged from engine with filter 3, promotes oxidation 
reaction with catalyst layer 21, 23, 25 which can form the 
heater which provides particulate substance which is collected 
in filter 3 in the filter 3 adding incineration does, it is 
something which filter 3 regeneration is done. 

this diesel particulate filter device is installed, inlet side 
exhaust pipe 5 and outlet side exhaust pipe 6 being engine , 
beingconnected by exhaust pipe where exhaust gas EG which 
occurs is discharged. 

[0023] 

housing 1 which arranges filter 3 is formed by square of the 
box , can install simply with body of vehicle and vis-a-vis 
frame as bracket etc, configuration it is done in structure 
whicheasily heat shielding it is possible exterior surface of 
housing . 

In housing 1, exhaust gas cleaning room 31 where filter 3 is 
arranged onlyformation exhaust gas influx room 4 where 
housing main body 2A, open/close valve 15, 16 where outlet 
side exhaust pipe 6 isconnected is arranged only formation 
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aifl**w*aEA2S 4 31 1 

•So 

h 2c i-i±,7-r;u^ 3 £7-f^$</\— 7 
Si 3A i: 3B ifc-$tt-<5ttW=*tiSLT»SWr 
11,12 A^fi£$*lTL^o 

[0024] 

7<;u$t 3 (±,/\^v>^ 1 izSMWf* eg ©a 
*U=£*r WrtlirlML-C/x^S?^ 1 ©- 

3 l*,«Mwr* eg Icgfagsa^* 

;*1bS3l l=B»4*iTlvS. 

3 li,*eK©®©UJaUl J&tJMMfX EG 
©3K*l©±3Sfi(ll=#SP 42 *<TafEffiiJlcfigLT 
H-»BI=fil^oX¥ffl=»lRl4*i,*fc,lfill 
©S©«a5 42 j&t*jK#X EG ©3l&tll=5fH>T 



7-r;u^ 3 li,^©i^SiSI5©^SP 34 *t/\$5fc/ 
2A ©JSStas 35 ©-SPir.Eii^b-h 

2C ©ffiffi*|5©JiSi! 36 &tf 

2B ©Ji^SP 32 ©-«fetttt**lfc«tt-CS 

*f««l=aS*tlT»ft*X»fta 31 l=Efi 

ttz?<fl\s$ 3 li,7-f yU^y \-7g|5 3A.3B i©& 
#©t6lfi©S©lll«P 41 A<H5»* 37 ICfcoT 
EI^L/-h 2C (=@^**irt^-5. 

El^-rju* 3 ^©ffiflJsfciMi+'fcfi^© 
l=»KLfc»«©±a«a3E#tt 29U &,ffitt& 
9Kffl£tt£ 29L irA^fttoa^Tfcy,^;^ 



[0025] 

^©•r-f— 4f;u/*TV*iU-K:7-fji/$ggte, 

EG $ 7-f./U$ 3 t<8g&fotd$%1J7, 

8Ht£ 31 lcggA^-ti:-5fcto7-c;^ 3 ©±3Kffl( 
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configuration has been done from the partition plate 2C which 
housing cover 2B, and exhaust gas influx room 4 where inlet 
side exhaust pipe 5 isconnected and exhaust gas cleaning 
room 31 partition is done. 

filter 3 corresponding to position which in filter half section 3 
A and 3 B is divided into two, exhaust gas flow inlet 11, 12 is 
formed in the partition plate 2C 

[0024] 

filter 3 is arranged pointing in direction which in housing 1 
iscrossed in flow of exhaust gas EG , in order to other side 
which opposesfrom one side of housing 1 to extend. 

filter 3 in order to enlarge surface area which touches to 
exhaust gas EG , isbent by accordion shape as entirety , 
extends to longitudinal direction , is arranged in exhaust gas 
cleaning room 31 inside housing 1. 

As for filter 3, ridge 41 of pleat of bellows in upstream side 
offlow of exhaust gas EG valley 42 is a position of 
downstream side and ispointed parallel facing toward same 
direction , in addition, valley 42 of pleat of bellows is pointed 
parallel facing toward same direction alongside flow of 
exhaust gas EG . 

filter 3, edge 34 of both ends at portion of peripheral edge 
portion 35 of housing main body 2A and edge 36 of both ends 
of partition plate 2C and portion of peripheral edge portion 32 
of housing cover 2B being locked by sealed state with state 
which clamping isdone, is arranged in exhaust gas cleaning 
room 3 1 . 

In addition, filter 3, ridge 41 of pleat of bellows ofboundary 
of filter half section 3 A, 3B fixation tool 37, is locked to 
partition plate 2C. 

Furthermore, in both sides or central portion or other 
appropriate position , downstream side support plate 29L of 
configuration which from upstream side support plate 29U of 
configuration which from upstream side of accordion shape 
corresponds to accordion shape and downstream side of 
accordion shape corresponds to accordion shape inserts filter 
3 and, has been packed, inorder for accordion shape of filter 3 
not to become deformed at heat etc,is kept. 

Namely, filter 3 is closed to clamping state with support plate 
29U, 29L of pair which forms sidewall where configuration 
where both edge parts corresponds to accordion shape of filter 
3 was formed. 

[0025] 

As for this diesel particulate filter device , In order exhaust 
gas EG to flow into exhaust gas cleaning room 31 where filter 
3 isarranged, opposing to region which divides filter 3 into 
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fc-»<D»ft#*3EAP 11,12 ,#ft#X3iEA 
□ 11,12 icKl+b^fcT^^iX-^ 13,14 [Ccfe 
oT**l**llMf 15,16,7^ 3 II 

htdh?4)W 3 |r|gltbtlfc©JXH 21,23,25, 

**"C#,Sfc,^^^ 3 icHWfcfttJflMI 23 £t 
• -*lc,ti«B 23 (DifelzM^Jl 21 



ZlVhP— 5 10 l±>-fJU* 3 ^CD/^^iU— 
T r^fal- £ 13,14 |C<fcoTl§ffl# 15,16 £ 
*!3c3it£ ON-OFF <DX^^>^^ffiLTM 

-MM 21,23,25 izttt&-r4«fc3i=i*ja-e#*. 

[0026] 

tt«n 21,23,25 «wtr4*B**u*.**» 

CD^Jl^«lr[±,Zr0 2 IC 8 ^%Y 2 0 3 
Jlrtl^Sv^tttf CVD XI±^5Xva— r-<> 

Xfi,flt^B 21,23,25 SfltjafSftB^tttt, 
A«*(D*Hffl*tl=lip— r-f >^**lfc Si0 2 
«(D»K^»fit**t,5i«±l=Zi0 2 i:Y 2 o 3 A< 



tfclM4,ttJ«B 21,23,25 £«fiM-4£B*?L*t, 

mzM&B 21,23,25 £«ww-5fcB*?i*t,£ 

«*0)*B«tt(4^1 Fe,Ni &tf/XI± 

KSiMsKJWC Al 2 o 3 4<»tk»***ir» 
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two with upstream side of filter 3, in order adding incineration 
to do particulate substance which is collected in open/close 
valve 15,16, filter 3 which it opens and closes 
respectivelywith actuator 13, 14 which is provided in exhaust 
gas flow inlet 11,12, exhaust gas flow inlet 1 1, 12 of pair 
which isprovided is provided in filter 3 with catalyst layer 21 , 
23, 25, engine which It possesses generator 7 which is driven. 

generator 7, catalyst layer 23 which in order to generate 
electricity, configuration is possible, in addition, provides for 
example , three-phase alternating current in filter 3 in the 
heater , to other than catalyst layer 23 configuration doing 
catalyst layer 25 of catalyst layer 21 and retention metal 
screen in heater , configuration is possible to the three-phase 
load . 

controller 10, responding to amount of build up of particulate 
substance to filter 3 and the temperature of filter 3, as opening 
and closing control it does open/close valve 15, 16 with 
actuator 13, 14,controlling three-phase alternating current 
from for example , generator 7 with switching of ON-OFF, 
inorder to supply to catalyst layer 21, 23, 25, configuration is 
possible. 

[0026] 

metal porous material which catalyst layer 21, 23, 25 
configuration is done, ceramic material which includes 8 
mole % Y<sub>2 </sub>0<sub>3 </sub> in ZrO<sub>2 
</suS> CVD or has coating layer which plasma coating is 
done in metal screen or other metal member , catalyst which 
microparticulated is done to coating layer namely ceramic 
layer is done dispersed distribution . 

Or, configuration is done metal porous material which, 
SiO<sub>2 </sub>or other lamella which coating is done, to 
metal screen or other metal member is formed catalyst layer 
21, 23, 25, ZrO<sub>2 </sub> and the Y<sub>2 
</sub>0<sub>3 </sub> coating layer which coating is done 
are formed on lamella , theaforementioned catalyst which 
microparticulated is done dispersed distribution isdone in 
aforementioned coating layer . 

Or, metal porous material which configuration is done, in 
surface unevenness is formed catalyst layer 21, 23, 25 by 
metal screen or other metal member , with oxidation 
treatment , catalyst which microparticulated is done dispersed 
distribution is done in theaforementioned surface of relief . 

Furthermore, configuration is done metal porous material 
which, the metal screen or other metal member is formed 
catalyst layer 21, 23, 25 from heat resistance material which 
includes the Al and Fe , Ni and/or Cr , surface of heat 
resistance material is formed the Al <sub>2 </sub>0<sub>3 
</sub> dispersed distribution being done with high 
temperature oxidation . 
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[0027] 

eg iudnmi 5 
sftAP ii atf/xttswi*xstAP 12 sac 
r»»**x*ft* 31 pw74)\,9 3 icstya* 
*i,?-r;u* 3 *aa"r4BHc,ft ftifx eg i=* 

»swrx eg tt v unfln*M 6 

£fc,£fi7K>? 17 ttjSft* 18 MCTSWUff 

xskap 11,12 iz$t&tz>&%ii7smtm 31 
3a,3b ^fcffifttatyatJ:3i=«ija**irL^ 

£§ltf>:? 17 lt t ?<<)\,$/\— !7«R 3A.3B 0>g 
±B#|r,=3>hn-^ 10 (Btl^KcfcoT^l/* 
/\-37« 3A,3B 4<tt«-r*»ft*X»fcS 31 

■' i r*[*,^^^>^ 17 i4 f 7^i>*/\-7S 

3A,3B lC*fc**L»(BLr»It6*lTL^* i * 
©HlfifcCifB&IM ^OSm7K>^ 17 iCcfcoT 
ffift* 18 lcKltfcHS#*ft»LT-*XI4 

5s»a)^-f>i/$/\— "7*8 3a,3b ^ffijssaya 

[0028] 

3 ttJMfctfXJIHb* 31 ftT*M%iSx 
SIEAP 11,12 l=*HELr7-r;u4t/\—7W3A,3B 

3 ttJMKfXSEAP 11,12 

3A,3B ^b«^a?*L"Cl^4 0 

7-<;U^/\-7SB 3A,3B h«P"W± 

E»**tri^^*^ft*'x3iEAP ii atf/ 

XttJMKTxSEAP 12 MISTfltAr*l»« 
*TX EG (DaE4xlC«fcoTj&^WlcB»**i5o 

?-<;u$ 3 (± t H 3 ic^-fcfcdl- JEst#X EG (7) 

21,ftU£Ji 21 lZ»LTEa**lfc»»tt**t- 
-B-fc55^«t^5>yAI=S»**ifcll 1 * 

22,* i ^81*22 i^sLrE«**ifc»a 
1 21 tmunimm 23,M*a» 23 [c&lte 

2 24 f ai;» 2 
24 i=SLTEa*ftfc»i»$Ktt£iB*i^ 
e«firtfefflo)afiB«^-r*»a« 25 



[0027] 

exhaust gas EG is sent by filter 3 inside exhaust gas cleaning 
room 31 via exhaust gas flow inlet 1 land/or exhaust gas flow 
inlet 12 from inlet side exhaust pipe 5, when passing filter 3, 
particulate substance which is included in the exhaust gas EG 
is collected in filter 3. 

particulate substance as for exhaust gas EG which 
incineration is purified being done,from outlet side exhaust 
pipe 6 is discharged in outside . 

In addition, air pump 17 is done as in exhaust gas cleaning 
room 3 1 whichcorresponds to exhaust gas flow inlet 11,12 
via air conduit 18 from air supply port 33 which aperture is 
done sent air to with filter half section 3 A, 3B configuration . 

air pump 17 is controlled, in order at time of regeneration of 
the filter half section 3 A, 3B, with order of controller 10 filter 
half section 3 A, 3B to supply air to exhaust gas cleaning 
room 3 1 which position isdone. 

It is possible also with Figure 1 , as for air pump 17, 
corresponding to filter half section 3 A, 3B respectively, it is 
provided, adjusting valve which with air pump 17 of 1 it 
provides in air conduit 1 8, but not just the configuration , 
operating, as sent air to filter half section 3 A, 3B of one or 
both , configuration to do. 

[0028] 

filter 3, inside exhaust gas cleaning room 3 1, corresponding to 
exhaust gas flow inlet 1 1, 12, twominutes is done in filter half 
section 3 A, 3B. 

Namely, filter 3 configuration is done from filter half section 
3 A, 3B of pair which is arranged in region which corresponds 
to the exhaust gas flow inlet 11,12. 

filter half section 3 A, 3B is not done with partition plate etc 
fraction ,but fraction it is done inevitably with flow of exhaust 
gas EG whichflows via exhaust gas flow inlet 1 land/or 
exhaust gas flow inlet 12. 

As for filter 3, as shown in Figure 3 , Touching to catalyst 
layer 21, catalyst layer 21 which consists of metal member 
which bears the catalyst which decreases incineration 
temperature which is arranged in upstream side of theflow of 
exhaust gas EG touching to first nonwoven fabric 22, first 
nonwoven fabric 22 where ceramic fiber whichpossesses heat 
resistance which is arranged is laminated to random touching 
to catalyst layer 23, catalyst layer 23 which is similar to 
catalyst layer 21 which is arranged second nonwoven fabric 
24, where ceramic fiber which possesses heat resistance 
which is arrangedis laminated to random and Touching to 
second nonwoven fabric 24, net you look at heat resistant 
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©ant*tM*«jiii 23 oa-ea^sitffiwfe 

[0029] 

23 Atitttitn 25 -eaiBK**L,»m* 7 cd=*b 

£5iECD*l 36R l*,tt*Mi 21 19H.MSSI1 
23 OM* 19C AVMSifl 25 ©SH* 19N 

*fc,»Wi7fl!>=«Wia>*EI4,=l>l-P— 5 
[0030] 

m i Ten* 22 s«fiE-r*-t75v^7wttti±, 

ftfcW*(SiQ, »fcW*(Si,N 4 ), T_;U5"f 
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m 2 24 fcfc,SI l 22 fcB»<D-fe7S 
V^IWf *t*flSffl"C*,» 1 **W> 22 iCttttL 

[0031] 

ffljgjf 21,23,25 I4.HC ©Bfl;£ffiLi.-0 C © 

«tta«*ffi3irt"*ttJi,flix.ii,aft(Pt). 

>r/U(Ni), ^nA(Cr), /^v^A(Pd), a^t? 
A(Rh), =i/<;H»(Co)&tf/Xtt«fl:-fe , J'5A 



(A 21 li,Pt$£fi!4»tL-CNi,RhSU:/XI± 
Ce 2 0 3 0) 5~10%gflE *<#**h.Tl*4tt«£ 

B 2 SUH 3 -Cftitttttfi 21 l*MfH±~X%L*l 
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metal line which isarranged and from catalyst layer 25 which 
possesses function of theretention metal screen which is 
packed sequential configuration you are done in laminated 
structure which is laminated. 

It possesses function where as for catalyst layer 25, fiber of 
the first nonwoven fabric 22 and first nonwoven fabric 22 or 
line and particle etc of catalyst layer 23 preventfact that 
scatter it does, keep configuration of filter 3. 

[0029] 

With this Working Example , as shown in for example , 
Figure 3 , configuration is done three-phase load which is 
respectively connected to three-phase alternating current 
which configuration is done heater in filter 3 with catalyst 
layer 21, catalyst layer 23 and catalyst layer 25, line 36 R of 
three-phase alternating current of generator 7 is respectively 
connected to terminal 19C of terminal 19H, catalyst lay er 23 
of catalyst layer 21 and terminal 19N of catalyst layer 25. 

In addition, voltage of three-phase power supply of generator 
7 fluctuates iscontrolled without doing rectification or voltage 
raising and lowering control with controller 10, with specified 
voltage as base . 

[0030] 

As for ceramic fiber component which first nonwoven fabric 
22 configuration is done, silicon carbide (SiC ), the silicon 
nitride (Si<sub>3 </sub>N<sub>4 </sub> ), alumina (Al 
<sub>2 </sub>0<sub>3 </sub> ), with fosterite (DANA 
51.3.1 .2 ) or other heat resistance ceramic , fiber component 
of the length of 30 mm -lOOmm extent is desirable. 

second nonwoven fabric 24 be able to use ceramic fiber 
component which is similar to first nonwoven fabric 22, the 
configuration it is done in structure where structure or 
. thickness where the density is large by comparison with first 
nonwoven fabric 22 is thick, 

[0031] 

catalyst layer 21, 23, 25, catalyst , for example , platinum 
which decreases incineration temperature of urging and the C 
(Pt ), nickel (Ni ), chromium (Cr ), palladium (Pd ), rhodium 
(Rh ), isformed oxidation of HC from material which includes 
cobalt (Co ) and/or cerium oxide (Ce<sub>2</sub>0<sub>3 
</sub> ). 

catalyst layer 21 in metal line , metal screen , metal thin sheet 
or other metal member has borne catalyst where 5 - 10% 
extent of the Ni , Rhand/or Ce<sub>2 </sub>0<sub>3 </sub> 
are contained with Pt as main component with state 
whichdispersed distribution is done. 

With Figure 2 and Figure 3 , as for catalyst layer 21, balance 
configuration it is done from horizontal line 44 which is 
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*fc/F«*lia>!& 1 22 t 24 k<D<PWl 
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[0032] 

S 40 ££-f So 

3 *lCttlt6*lfc«itl 23 

fcM&l 25 ®ltfft£Mttl=fil**:ft 2 Sffii: 



/«f^aU-Mfcf«)A-!K/©««iil 

*©ttas«flP%*«***aj-*-4t.©-cfcs. 
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crossed in vertical line 43 and said vertical line 43 which 
extendalongside exhaust gas flow, in vertical line 43 and 
horizontal line 44 catalyst is done dispersion deposition . 

In addition, first nonwoven fabric 22 of nonwoven fabric 
layer and catalyst layer 23 which lies betweenin intermediate 
of 24 designate for example , Ni and Cr as main component , 
in metal line , metal screen , metal thin sheet or other metal 
member bear catalyst particle which consists of Pt , with state 
which dispersed distribution is done. 

[0032] 

this diesel particulate filter device every other position in 
filter 3 which changes with the amount of build up of 
particulate substance to filter 3 detecting electrical resistance 
between two surfaces which is done, has trapped amount 
detector 40 which detects trapped amount of particulate 
substance to filter 3. 

With this Working Example , as for trapped amount detector 
40, as electrical resistance between second electrode whichis 
provided in heat resistant metal line of catalyst layer 25 which 
is arranged in the first electrode and downstream side which 
in heat resistant metal line which catalyst layer 23 which 
isprovided in filter 3 configuration is done are provided, 
detected with resistance detector which consists of 
comparator and bridge circuit , configuration it isdone. 

trapped amount detector 40 is something which detects 
trapped amount namely amount of build up of the particulate 
substance to filter 3 making use of fact that it possesses 
amount of build up of carbon of particulate substance which is 
accumulated in filter 3 and the characteristic where electrical 
resistance is proportionate substantially. 

[0033] 

In addition, this diesel particulate filter device , in order at 
time of regeneration of the filter 3, to detect temperature of 
filter 3, has temperature sensor 8, 9 which extendsto direction 
which filter 3 vertical section is done. 

controller 10 responding to temperature which is detected 
with temperature sensor 8, 9,controls output of generator 7, 
controls in predetennmed temperature which candecide 
temperature of filter 3 beforehand. 

Namely, controller 10, responding to temperature and those 
atmospheric temperature of the filter half section 3 A, 3B of 
filter 3 which is detected with temperature sensor 8, 9,catalyst 
layer (heater ) controls electrification to 21 and 23 and/or 25, 
prevents overheating of filter 3. 

temperature sensor 8, 9 configuration is done from outer tube 
39 which consists of ceramic of corrosion resistance with 
alumina or other heat resistance which covers outside entire 
surface of metal line 38 and metal line 38 which consist of 
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nickel etc where for example , temperature coefficient of 
electrical resistance is large. 

temperature sensor 8, 9 is arranged alongside high 
temperature region of bend of bellows of filter half section 3 
A, 3B of for example , filter 3. 

temperature sensor 8, 9 configuration is done from circuit 
which has for example , bridge circuit and the comparator . 

Because temperature sensor 8, 9, when turning on electricity, 
has positive temperature coefficient of electrical resistance 
where metal line 38 is large, when temperature of filter 3 
rises, resistance of metal line 38 increases, temperature sensor 
8, 9 current which flows becomes small. 

Then, temperature sensor 8, 9 change of current which flows 
can be detected withabove-mentioned circuit , temperature of 
filter half section 3 A, 3B of filter 3 can be detected 
respectively. 

[0034] 

controller 10, in order to prevent overheating of filter 3, 
responding to detected temperature from temperature sensor 
8, 9, as it controls electrification to the catalyst layer (heater ), 
controlling operation of motor which drives the air pump 17, 
adjusts exhaust gas EG to inside exhaust gas cleaning room 
31 or supply amount of the air . 
controller 10, when at time of regeneration of filter half 
section 3 A, 3B of filter 3, load of for example , engine is 
high, rotation rate of motor rising, sending exhaust gas EG of 
large amount or gas of air in filter 3, when being low, 
decreasing rotation rate of motor , does thecontrol which 
sends gas of trace to filter 3. 

[0035] 

controller 10 detects electrical resistance of filter 3 which is 
detected with the trapped amount detector 40 and if becomes 
smaller than predetermined electrical resistance which is 
decidedbeforehand, that it reached to trapped amount where it 
can decide particulate substance which is collected in filter 3 
beforehand in order adding incineration to do particulate 
substance where you recognize, responds to electrical 
resistance and next,is accumulated in filter 3 including start of 
regeneration , Control which rums on electricity to catalyst 
layer is done. 

In addition, controller 10, responding to regeneration of filter 
3, controlsoperation of air pump 17 and operation of actuator 
13, 14 which does opening and closing motion of open/close 
valve 15, 16. 

Furthermore, controller 10 responding to working state of 
engine load or other engine which isdetected with engine 
rotational frequency , load sensor which is detected with 
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rotation sensor , controls the working state of air pump 17. 

In addition, controller 10 detects electrical resistance of 
trapped amount detector 40, calculates the trapped amount of 
proper particulate substance , controls when opening and 
closing open/close valve 15, 1 6,furthermore, sends to inside 
exhaust gas cleaning room 31 and in order to adjust the flow 
of exhaust gas EG or air which is packed controls operationof 
air pump 17. 

[0036] 

this diesei particulate filter device is done, operates, as 
description above configuration thefollowing way. 

exhaust gas EG which occurs with engine flows to exhaust 
gas influx room 4 via inlet side exhaust pipe 5. 

In exhaust gas influx room 4, as shown in for example , 
Figure 1 , when open/close valve 16 opens exhaust gas flow 
inlet 12, assume, that it is a state where open/close valve 15 
closes exhaust gas flow inlet 1 1 exhaust gas EG is packed, 
like arrow , sending to exhaust gas cleaning room 31, via the 
exhaust gas flow inlet 12 from exhaust gas influx room 4. 

Because filter half section 3 B of filter 3 corresponds inside 
exhaust gas cleaning room 31, exhaust gas EG is purified 
passing filter half section 3 B, from outlet side exhaust pipe 6 
to outside is discharged. 

In addition, partitioning plate etc is not provided between 
filter half section 3 A and filter half section 3 B, but, exhaust 
gas EG phenomenon whichflows into exhaust gas cleaning 
room 31 where filter half section 3 A isarranged does not 
occur from flow state of fluid . 

In addition, when exhaust gas EG passes filter half section 3 
B, the particulate substance which is included in exhaust gas 
EG is collected with filter 3. 

[0037] 

When as for controller 10, particulate substance being 
collected in filter 3, when itaccumulates, electrical resistance 
of trapped amount detector 40 decreases, becomes specified 
value or below whereit can decide electrical resistance 
beforehand, assurning that it is a state where particulate 
substance of predetermined amount is collected in filter 3 it 
gives out theorder of next kind of treatment. 

controller 10, actuator 14 it drives closing driving open/close 
valve 15 operating the exhaust gas flow inlet 12 with 
open/close valve 16, actuator 13 and and exhaust gas flow 
inlet 1 1 it opens. 

exhaust gas EG which from inlet side exhaust pipe 5 flows 
into exhaust gas influx room 4 ispacked sending to exhaust 
gas cleaning room 31, via exhaust gas flow inlet 1 1 from 
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exhaust gas influx room4. 

With above-mentioned treatment, as for controller 10, air 
pump 17 it doescontrol which operates, with operation of air 
pump 17, it suppliesto exhaust gas cleaning room 31 where, 
filter half section 3 B is arranged from air supply port 33 via 
exhaust gas EG or air conduit 18 it supplies oxygen which 
isnecessary for combustion of particulate substance , adding 
incineration does the particulate substance . 

Namely, air which is supplied to exhaust gas cleaning room 
31 is consumed inorder adding incineration to do particulate 
substance which is collected in filter half section 3 B, filter 
half section 3 B is purified. 

At time of this , when with catalyst layer 23 which is provided 
in the filter 3 as for incineration temperature of particulate 
substance as low it is controled, as for the filter 3 and its 
atmosphere , it is detected with temperature sensor 9 (8), is 
above the certain temperature , it cuts heater , stops heating 
with heater and adding incineration does with combustion 
propagation of particulate substance . 

filter 3 is done, particulate substance being done adding 
incineration , regeneration becomes waiting state of collection 
treatment of following particulate substance . 

[0038] 

On one hand, because filter half section 3 A of filter 3 
corresponds inside exhaust gas cleaning room 31, exhaust gas 
EG is purified passing the filter half section 3 A, from outlet 
side exhaust pipe 6 to outside is discharged. 

When exhaust gas EG passes filter half section 3 A, 
particulate substance which isincluded in exhaust gas EG is 
collected with filter 3. 

When as for controller 10, particulate substance being 
collected in filter 3, when itaccumulates, electrical resistance 
of trapped amount detector 40 decreases, becomes specified 
value or below whereit can decide electrical resistance 
beforehand, assuming, that it is a state where particulate 
substance of predetermined amount is collected in filter 3 
again exhaust gas cleaning treatmentis repeated. 

[0039] 
[Effects of the Invention] 

In addition, having an influence on working state of engine 
with the electricity amount of electricity it can detect correct 
trapped amount of particulate substance without as for diesel 
particulate filter device ,as description above, promoting 
oxidation reaction of HC with catalyst layer which is provided 
in filter , as elimination it does, decreasing the incineration 
temperature of particulate substance , promoting reaction, 
adding incineration it ispossible with this invention, to do. 



[0039] 
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In addition, because housing which arranges filter with 
configuration of box namely square configuration it did this 
diesel particulate filter device , in quite compact structure , it 
can install easily as has sound attenuator talent in mounting 
structure of the muffler or place of muffler as for new model 
car of course thing, vis-a-vis existing vehicle . 

In addition, because filter has catalyst layer which controls 
incineration temperature in ceramic fiber , particulate 
substance which is collected in filter adding incineration to 
become possible with low temperature , to do, to prevent 
thedecrease of durability of filter by fact that it heats with the 
high temperature to be possible It being possible, to be able to 
point to lifetime of filter long,it is possible to increase . 
durability . 

In addition, because in filter , catalyst layer which 
extendssubstantially parallel in ceramic fiber is arranged in 
entire surface , the particulate substance which is collected in 
filter adding incineration is done equallywithout localized 
heating being done. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a conceptual cross section diagram which shows concrete 
Working Example of diesel particulate filter device with this 
invention. 

[Figure 2] 

It is a enlarged oblique diagram which shows filter in diesel 
particulate filter device of Figure 1 . 

[Figure 3] 

It is an enlargement exploded diagram of code part A of 
Figure 2 . 

[Explanation of Symbols in<Drawings] 
1 

housing 
10 

controller 
11 

exhaust gas flow inlet 
12 

exhaust gas flow inlet 
15 

open/close valve 
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16 

open/close valve 
17 

air pump 
21 

catalyst layer 
22 

first nonwoven fabric 
23 

catalyst layer 
24 

second nonwoven fabric 
25 

catalyst layer 
3 

filter 
31 

exhaust gas cleaning room 
3A 

filter half section 
3B 

filter half section 
41 

ridge 
42 

valley 
43 

vertical line 
44 

horizontal line 

5 . 

inlet side exhaust pipe 
6 

outlet side exhaust pipe 
7 
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generator 

EG EG 

exhaust gas 

Drawings 

[HI] [Figure 1] 




[113] [Figure 3] 
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